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Abstract Background: Based on a large national survey
on the health of adolescents, this paper focuses on the
socio-demographic and lifestyle correlates of sport prac-
tice among Swiss adolescents. The SMASH2002 database
includes 7428 vocational apprentices and high school
students between the ages of 16 and 20 who answered a
self-administered anonymous questionnaire containing
565 items targeting perceived health, health attitudes and
behaviour. Weekly episodes of extracurricular sport ac-
tivity were measured by a four-category scale, and the
sample was dichotomised between active (≥two episodes
of sport/week) and inactive (<two episodes of sport/week)
respondents. Thirty percent of female respondents and
40.2% of male respondents reported engaging in sport
activity at least two to three times a week; another 9.7% of
the female and 19.4% of the male respondents reported
participating in least one sport activity each day (p<0.01).
The percentage of active respondents was higher among
students than among vocational apprentices (p<.01), and
the rates of sport activity decreased more sharply over time
among the apprentices than among the students (p<0.01).
Most active adolescents reported having a better feeling of
well-being than their inactive peers [among male students:
odds ratio (OR): 3.13; 95% confidence interval (95%CI):
1.28–7.70]. The percentage of active females who reported
being on a diet was high, and female apprentices exhibited
higher involvement in dieting than their inactive peers
(OR: 1.68; 95%CI: 1.32–2.14). Relative to the inactive
male respondents, the proportion of active male respon-
dents smoking was lower; however, a lower proportion of
the latter group did not report drunkenness, and the
percentage of those who reported lifetime cannabis con-
sumption was higher among active than inactive students
(females, OR:1.57; 95%CI:1.09–2.25; males, OR:1.80;
95%CI: 20–2.69). Conclusion: Organised sport activities
should be better tailored to the work schedules of
apprentices. Practitioners should be aware of the potential
for problematic behaviour in the area of dieting and sub-
stance use among a subset of sport-oriented adolescents.
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Introduction
There is increasingly more evidence that physical activity
has a protective effect against cardiovascular disease
[6, 45]. The issue of physical activity among children
and adolescents is thus becoming more and more critical
because of its impact on current and future health. Indeed,
as engaging in regular sport activity is an important means
to achieving regular moderate/high intensity physical
activity [18, 28, 46, 47], it is important to study trends
and correlates of sport activity during adolescence, a period
of life during which many individuals engage in health
habits which will last throughout adulthood [5, 19, 28,
43, 52].
In many countries, the number of children and ado-
lescents engaging in physical and sport activity has de-
creased over the last decades [1, 4, 23, 25, 51, 56],
contributing to the current epidemic of obesity among
children and adolescents [8, 21]. Moreover, we also have
evidence indicating that the total numbers of this age group
engaged in physical and sport activity tend to decrease
during adolescence [2, 5, 25, 32, 33, 54]. This trend may be
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particularly pertinent among adolescents who leave school
and engage in some type of working activity. In Switzer-
land, from the age of 16, which marks the end of mandatory
school, around two-thirds of all adolescents undertake an
apprenticeship, a dual training system in which they study
theoretical matters 1 day a week in professional schools
and work the rest of the time in various firms and offices.
Their time schedule may thus be incompatible with regular
team sport activities.
While some research has tackled the question of cor-
relates of physical activity in general among children and
adolescents [26, 27, 47, 55], several studies have spe-
cifically focused on the correlates of sport activity [14, 16,
20, 22, 49, 53]. They usually include socio-demographic,
attitudinal and also behavioural factors. For instance, in an
earlier study, Gottlieb found that the father’s occupation as
well as parental exercise was positively associated with
higher sport activity among children of the 7th and 8th
grade [20]. To what extent sport activity contributes to
good school grades is still open to debate [16, 22]. The
most solid evidence is to be found in the area of health and
health behaviour [14, 22, 49]. Sport activity is usually
associated with a feeling of positive well-being, better
mental health and a lower engagement in health-threaten-
ing behaviour such as substance use. However, although
active adolescents tend to smoke in lower proportions than
their inactive peers [1, 15, 38, 41, 42], the link with the use
of alcohol and illegal drugs is more controversial as there is
some evidence that young people engaged in team
competition tend to use alcohol as often or even more
often than those who do not [3, 14, 38]. Also, while there is
some evidence that sport practice may in some instances
improve self esteem and body image [14, 26, 35], it is also
currently recognised that among vulnerable adolescents,
especially females, sports activity can be associated with
body image concerns and eating disorders [9]. Finally, as
females usually tend to be less physically active and sport-
oriented than males [12, 14, 56], some of the correlates of
sport activity may not be the same among females and
males [53] and may also differ between apprentices and
students.
In this article we using secondary analyses of a large
national survey to present the trends in sport activity of
students and apprentices from age 16 to age 20 years as
well as some of the psychosocial correlates. We assumed
that males would engage in sport activities at a higher rate
than females and that a higher proportion of students, in
comparison with apprentices, would engage in regular
sport activity. We hypothesised that there would be a
downward trend in sport activity throughout adolescence,
i.e. from 16 to 20 years of age. We wanted to assess
whether sport activity was correlated with the family’s
socio-economic level, with school grades and with the
perception of the school climate. We expected that sport
activity would correlate positively with health perceptions
and mental health. Finally, regarding conflicting results in
the field of sports and substance use, we wanted to explore
this relationship without expecting specific results.
Methods
The second SMASH02 (Swiss Multicenter Adolescent
Survey on Health) study was conducted during 2002
among a large representative sample of students and
apprentices across the three language areas of Switzerland.
The main goal of the survey was to investigate the health
needs, perceptions and behaviours of 16- to 20-year-old
adolescents. A detailed description of the methods can be
found elsewhere [24]. All public educational institutions –
vocational training schools and high schools – were
included in a two-stage cluster sampling (a complex
iterative random cluster sample of classes was drawn
without replacement, with the classes as primary sampling
units). Ultimately, 586 classes (97.7% of the selected
sample) participated, and only 16 persons refused to
participate. Around 5% of the questionnaires had to be
discarded due to incomplete data, so that the final weighted
number of adolescents included in the present analysis was
7428 (3384 females and 4044 males). The survey was
approved by the ethical committee of the Faculty of
Medicine of Lausanne.
The questionnaire, a self-administered anonymous sur-
vey of 565 items, focuses on socio-economic background,
health status, representation of one’s health, well-being and
self-image, perceived health needs, functional symptoms,
perceived physical and mental health, disability and
chronic conditions. It also includes items pertaining to
health behaviour patterns, such as sexual behaviour, sub-
stance use, eating disorders, violent or law-breaking
behaviour and suicidal events. For the assessment of
extracurricular sport activity (outside of school gym
sessions), which was the main dependant variable, re-
spondents were provided four exclusive categories: daily,
two to three times a week, once a week or less and no
regular sport practice. The variable was dichotomised into:
twice a week or more (including the first two categories and
coded as 0) and once a week or less (including the two last
categories and coded as 1), as had been done in a previous
Swiss study [14]. Taking into account the results of the
literature, we selected from the many variables available in
the survey only those which would allow us to support or
reject our hypotheses: self-reported socio-demographic
variables such as nationality, living conditions (rural versus
city) and parents’ level of education (as a proxy for socio-
economic level). School variables included self-reported
grade/number of repeated grades and good versus average/
low perceived school climate. Global and mental health
perceptions as well as satisfaction with one’s own body and
dieting patterns were also dichotomised from a 4-category
scale (never/seldom/often/very often). Also of interest were
current daily smoking habits, at least one episode of
drunkenness over the last month (as an indicator of alcohol
misuse) and use of cannabis at least once over the last
month (as an indicator of “regular” cannabis use). A
version of the original questionnaire is available in French
and German on our website (http://www.umsa.ch).
All analyses were conducted with SPSS (SPSS Inc., 11th
version, Chicago, Ill.). Differences in the level of sport
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activity between females and males and between appren-
tices and students were calculated using chi-square at a
level of 0.05. As far as the correlates of sport activity are
concerned, bivariate analyses were first performed. In a
second step, all variables significantly related to sport
activity were entered in a multiple stepwise regression. The
analyses were conducted separately by academic track
(apprentice/student) and gender. The results are expressed
as adjusted odds ratios (OR) with 95% confidence intervals
(95%CI).
Results
Table 1 presents the main socio-demographic character-
istics of the sample as well as the extracurricular sport
activity of the respondents. There are no major differences
between males and females or between apprentices and
students with respect to the composition of the sample.
Globally, 39.6% of the females and 59.6% of the males
(p<0.001) reported engaging in sport activity at least two to
three times a week. This gender difference is found both
among both students and apprentices. A lower proportion
of apprentices than students tended to engage in sport
activity across both genders, the gap being, however,
greater among males. As shown in Fig. 1, there is a
downward trend in the level of sport activity from the age
of 16 to 20 years. This decrease in the rates of adolescents
engaging in sport activity more than once a week is
significant for all groups (0.05<p<0.01). It is higher among
apprentices than among students (among male students, the
decrease does not attain significance).
Table 2 displays the socio-demographic and health
correlates of higher versus lower involvement in extra-
curricular sport activity for female apprentices and
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Fig. 1 Rate of adolescents engaging in sport activity more than
once a week, by age, gender and academic track
Table 1 Main characteristics of the SMASH sample, by gender and academic track
Apprentices Students Total
Characteristics Females Males Females Males Females Males Total
Numbers 2131 3183 1252 861 3384 4044 7428
Percentage Percentage Percentage Percentage Percentage Percentage Percentage
Age
16 years 9.3 11.2 12.9 15.8 10.7 12.2 11.5
17 years 28.0 24.1 33.1 30.1 29.8 25.4 27.4
18 years 34.7 29.4 28.4 28.1 32.4 29.1 30.6
20 years 28.0 35.3 25.6 26.0 27.1 33.3 30.5
Nationality
Swiss 83.4 82.3 89.6 89.9 85.7 83.9 84.7
Other 16.6 17.7 10.4 10.1 14.3 16.1 15.3
Residence
City 39.3 40.4 46.0 53.0 41.8 42.8 42.3
Rural 59.5 58.4 53.6 45.8 57.3 55.8 56.5
Family situation
Parents together 73.7 76.6 77.6 80.8 75.1 77.5 76.4
Parents separated/divorced 21.2 18.9 16.5 15.3 19.4 18.2 18.8
Father/mother deceased 4.6 4.1 5.8 3.6 5.1 4.0 4.5
Sports activitya,b,c,d,e
Daily or almost daily 9.2 18.2 10.5 24.0 9.7 19.4 15.1
2–3 times a week 28.9 40.0 31.5 40.8 29.9 40.2 36.9
Once a week 29.1 20.0 30.6 18.4 29.6 19.7 23.6
No regular sports activity 32.8 21.7 27.5 16.8 30.8 20.7 24.4
ap<0.05 between apprentice and student females
bp<0.01 between apprentice and student males
cp<0.01 between female and male apprentices
dp<0.01 between female and male students
ep<0.01 between males and females
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students, while similarly, Table 3 provides these correlates
for male apprentices and students. In all four groups, sport
club membership appears to be the strongest predictor of
sport activity, especially among students. In the bivariate
analyses, Swiss nationality seems to be positively corre-
lated with involvement in sport activity among females,
while the reverse is true among males. A higher level of
education of the parents – especially of the mother – and, to
a lower extent, the fact that the parents live together, tend to
be positively correlated with involvement in sport activity,
especially among apprentices.
Various indicators of perceived health (including “not
feeling tired”) are positively associated with involvement
in sport activity among males and females as well as among
apprentices and students. Various indicators of satisfaction
with school/professional life (self-reported climate, grades,
not having repeated a grade) are also positively correlated
with a higher level of sport activity. The percentages of
participants having indicated that they wanted to lose
weight and/or having been on a diet at least once in their
life is much higher among females than among males.
Among apprentices, the correlation between dieting and
sport activity are remarkable: the rate of respondents who
reported having engaged in dieting at least once is higher
among active than among inactive females while it is lower
among active males in comparison with their inactive
peers. In all four groups, the percentage of daily smokers is
higher among inactive adolescents. The rate of females
who reported having been drunk at least once during the
30 days preceding the survey is lower among those
engaging in sport activity; this trend is reversed among
male students, however, it is non-statistically significant.
Finally, cannabis use over the 30 days preceding the survey
is positively associated with sport activity among male and
female students, but not among apprentices.
Discussion
This paper presents the relationship between sport activity
and various psychosocial, health and lifestyle attributes in a
large representative sample of 16- to 20-year-old adoles-
cents. One original feature of this study is that it involves
not only students for whom sport at school is part of their
schedule, but also apprentices who are working most of the
time. Our results confirm most of the hypotheses: first,
males do engage in sport activity at a much higher rate than
females. Second, a higher proportion of students, in
comparison to apprentices, participate regularly in sport
activity. Third, in both groups, there is a downward trend in
sport activity with age, but the trend is more marked among
apprentices. Finally, sport activity is related to various
demographic and environmental characteristics as well as
health perceptions and behaviour. Of special note is the
finding that sport activity is not always linked with positive
health outcomes: we found that some sport-oriented
adolescents, depending on their gender and academic
track, display problematic behaviour in the area of dieting
and cannabis use.
There are some limitations to the present contribution.
The answers for any of our questions, including our
dependent variable, may be biased by recall problems or
social desirability factors. Also, the cross-sectional design
of the study does not allow for inference about the direction
of the associations we found. For instance, it is difficult to
assess whether it is their sport activity which gives our
respondents the feeling of being in good health or if it is
those who feel at ease with their health who engage more
easily in sport activity, or if there are some basic de-
velopmental or psychological characteristics which influ-
ence both. Other limitations linked with the sampling
methods and the reliability and validity of the items used in
the questionnaire have been discussed elsewhere [24].
Another limitation has to do with the type of measurement
used. In such a large national survey as ours, encompassing
many different health aspects and lifestyles, we decided to
use a simple four-point scale measure of sport with a cut-
off between active and inactive adolescents at two episodes
of extracurricular episodes per week. Taking into account
that most respondents have at least one period of sport
activity per week in school, this cut-off corresponds to
some extent to a norm of three episodes per week [11].
Even though 10 years ago, experts in the field recom-
mended a higher level of activity as the optimum [37]
(“every US adult should accumulate 30 minutes or more of
moderate-intensity physical activity on most, preferably
all, days of the week”), our analyses suggest that only a
minority of youth meet these criteria, and we have thus
decided to focus on a broader definition of regular sport
activity. Importantly, while our decision to analyse the four
groups separately allowed us to define interactions between
gender and academic track, the reduction of the sample
size – and thus the statistical power – of each analysis
might have prevented us from detecting some significant,
but weak, associations. In other words, the size of the
student sample (especially males) being smaller than that of
the apprentices may explain why some correlations are
statistically significant for apprentices only (i.e. socio-
economic level or mother’s education).
Most, if not all, studies on child and adolescent sport
activity stress the differences between females and males:
in a recent meta-analytic review of 108 studies, Sallis et al.
found that this difference was almost universal and, more
importantly, that this difference persists throughout ado-
lescence and adulthood [7, 13]. One study [12] suggests
that this disparity may be linked with a different perception
in females, in comparison to males, of the meaning of being
physically active or sport-oriented, with this difference
preceding the emergence of actual divergent rates of
activity. It should be stressed that only one out of ten
females and one out of ten males meet the criteria of one
episode of daily sport activity, as recommended by a panel
of experts some 10 years ago [37]. Our results show that the
involvement in sport activity decreases with age, as others
have already demonstrated [2, 33, 35]. In fact, this trend
towards a lower level of activity may even begin before the
age of 16 [32]. With the emergence of other activities, such
as going out and engaging in part-time jobs, and taking into
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account the burden which higher studies or professional
duties represent, it is not surprising that sport activity
becomes less of a priority for a fringe of the adolescent
population. In a longitudinal survey run in Finland, the
authors found a progressive shift of many of their subjects
from higher into lower categories of sport involvement [2].
They found indeed, as we did, that physically active
adolescents tend to be engaged in organised sport activity
and concluded that “those who participated in organised
sports were more often persistent exercisers than those who
did not…and were more often persistently fit.” so that
“adolescents are recommended to participate in and try
different types of sports… which would appear to favour
long-term maintenance of leisure-time physical activity”.
Whereas most of the surveys performed among
adolescents focus exclusively on students, the interest of
our results is that they include apprentices, which allows
for the assessment of the impact of the transition from
school into work. For instance, while the amount of sport
involvement remains fairly stable among students, espe-
cially among males, there is a quite sharp decrease in the
activity of both male and female apprentices. The decrease
is higher among female apprentices than among female
students. We could not assess to what extent this decrease
in sport activity among apprentices is linked with a
physically demanding occupation, as our questionnaire
does not ask the type of work which they perform.
However, only 25% of the males and 11% of the females
stated that they did not practice sport because of a
physically demanding job [34]. Our data rather suggest
that a progressively higher involvement in professional
duties and responsibilities and a more extensive work
timetable which conflicts with formal sport training
schedules lead many apprentices to abandon regular,
organised sport activity. Indeed, the strongest correlate of
sport activity, in all four groups, is sport club membership.
Although this result is not totally unexpected, it highlights
the potential influence a structured activity can have on
health habits. But at the same time, it also points out the
limitations of this influence when young people have a
tight work schedule. The fact that most sport-oriented
adolescents are active because of their inclusion in a club
may explain why the decrease in activity is higher among
apprentices than among students. This difference between
students and apprentices is all the more distressing because,
while the Swiss federal regulations state that apprentices
should get two hours of compulsory physical education per
week (as the students do), this is often not the case because
of the lack of appropriate facilities in many professional
schools.
Sport activity is correlated with several psychosocial and
health characteristics which differ to some extent in the
way they apply to males, females, apprentices and students,
respectively. Bivariate analyses show that sport activity is
related to the socio-economic level of the family, as
assessed by the level of education the mother or father has
received. Some studies have stressed the positive impact
that the parents’ level of education can have on their
children’s physical and sport activity [18, 20]. For instance,
Gordon-Larsen et al. [18] found that in a large nationally
representative sample of U.S. high school pupils, low,
moderate and vigorous activity were correlated with
maternal level of education, and a high family income
was directly correlated with the degree of sport involve-
ment. Indeed, the inverse correlation between socio-
economic status and overweight is well known [36]. On
similar lines, the results of our bivariate analyses suggest
that sport activity is more prevalent among children
coming from intact families: this association has also
been described in other similar studies [14, 29]. Finally,
immigrant males seem to engage in a higher rate in regular
sport activity, while the reverse is true among females. One
hypothesis which is, to our knowledge, not supported by
formal research, is that this difference may be linked with
cultural factors. While in the Swiss culture, sport activity is
equally valued for both males and females, in other
cultures, sport activity may be more encouraged among
males than among females.
School variables (good grades, perceived quality of the
school climate) were also globally associated with sport
activity more among males than among females. While
some authors have not found any such relationship [16] this
link has also been described in other papers [15, 38, 48].
What is not known is whether good grades and the
perception of a good school climate is a cause or a
consequence of higher involvement in sport: indeed,
Koivusilta et al. [27] have shown in a cohort study that
adolescents engaging in healthy habits tended to attain a
higher level of professional degree later in life.
As in other studies [14, 16, 39, 49, 53], sport-oriented
adolescents report feeling well (health perceived as good,
seldom/never feeling tired or depressed) in a higher
proportion among both genders and academic track. It
must, however, be stressed that the connections with self-
image are more complex. Whereas some authors report a
better body image among physically active adolescents
[14, 53], several papers have stressed the role of physical
and sport activity in one’s desire to lose weight, especially
among females [10, 31]. The type or correlation between
dieting or expressed desire to lose weight and sport activity
which we found is clearly gender specific, the rates of those
engaging in weight control attitudes/behaviour being
higher among active females and lower among active
males. Thus, sport may represent for some girls a means to
slim their bodily shape, while amongst boys, sport most of
the time constitutes one way to enjoy one’s body or even to
increase one’s muscle size! We were impressed by the
percentage of our active female respondents (one out of
three apprentices, two out of five students) who expressed a
desire to lose weight. Although in some instances such an
objective may be desirable, in a society which currently
witnesses a large increase in concerns related to body
image and an epidemic of eating disorders, especially
among young people [9], such a high level of preoccupa-
tion calls for some in-depth research. The high level of
typical and atypical eating disorders among female athletes
has already been stressed in other publications [50].
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Nearly all surveys have found an inverse correlation
between sport activity and cigarette smoking; that is, active
adolescents smoke at a lesser rate than their inactive
counterparts [14, 39, 42, 53]. To what extent this relation is
a direct one or is mediated by other mental health
characteristics is still open to debate [38]. In the bivariate
analyses of our study, the relationship was significant for
all the four groups considered. The relationship with
alcohol misuse is more subtle: we did not find a clear
relationship between sport activity and the occurrence of
drunkenness, except for female apprentices, among whom
sport activity seems to exert a protective effect in the area
of drunkenness. Indeed, although it does not attain sta-
tistical significance, the percentages found among male
students suggest a possible direct relationship between
sport activity and drunkenness. While some studies suggest
a protective effect of sport activity in the area of alcohol use
[14, 22, 39], others do not establish such a clear rela-
tionship [41, 53]. This may be linked with the fact that, at
least in Switzerland, in many team sports such as football
or hockey, it is customary to celebrate victory (or to forget
about defeat...) and indulge liberally! In other terms, the
regular use of alcohol may be negatively correlated with
the degree of sport activity, while the occurrence of binge
drinking and drunkenness may be positively correlated.
Among male and female students, sport participation is
linked with a higher rate of cannabis use over the preceding
30 days. Several recent reports have stressed the fact that
some adolescents, especially in specific disciplines such as
“free-ride”(off-piste) skiing and snowboarding and other
so-called “extreme” sports [40], may engage in cannabis
consumption in a higher proportion than those who do not
[30, 41]. “Thrill seeking in sports” among students who,
possibly, can afford such costly activities more easily may
become an increasingly important issue in the future. Also,
the problem of doping in sport activity is a crucial one, and
cannabis may be used to enhance specific sport perfor-
mance [30]. We did not look at correlations with other
types of illegal drugs as it appeared impossible to find
meaningful differences because of the low prevalence of
use of such substances in our sample.
Several lessons can be drawn from our results. The first
area of concern is the decrease in sport activity during the
second phase of adolescence, which is especially marked
among apprentices. Our study emphasises the impact – in
terms of reduced practice or outright abandon of sport
activity – of the transition from school to professional life
and clearly shows that the decrease in activity from ages
16 to 20 years is much higher among adolescents who
have to face longer formal work schedules. Most of the
time, apprentices who engage in sport on a regular basis
do so while belonging to a sport club, which implies
training sessions on a specific and often fixed schedule.
These requirements compete more and more with their
work agenda, which explains why they abandon these
activities at a much higher rate than students do. More
flexible forms of leisure time sport activity have to be
developed so as to adapt to the often uneven timetables of
these adolescents. This is, of course, a major challenge in
collective disciplines.
Furthermore, the data confirm the association between
sport activity and several positive aspects of health,
including perceived health and well-being. Even if our
study does not highlight any causal relation, it should still
support the promotion of sport among young people, on an
individual and societal level. Nevertheless, there are two
areas of concern which should be better addressed in the
future. The first one is the issue of weight control practices,
which tend to be higher among active adolescent females,
especially apprentices [50]. Frequent dieting and an over-
emphasis on nutrition content has become a plague over the
last two decades and should not be encouraged. The second
issue is the one of substance use. Although the present
study did not target the issue of doping drugs, it shows that
in specific subgroups, namely male students, the “regular”
(over the last 30 days) use of cannabis is positively
associated with sport activity. In other words, it is probably
simplistic to advocate sport activity as a means to deter
young people from psychoactive substance use, as was
done some years ago in Switzerland with the “No Drugs –
More Sports!” program [17], since for some young people,
both sport activity and the use of drugs represent a means to
get high and to pursue sensation seeking [40].
The present study suggests several important avenues for
future research. First, the motives for reducing or aban-
doning sport should be thoroughly investigated, keeping in
mind the fact that the reasons may differ among males and
females or among students and apprentices. Indeed, we
lack a good picture of how the transition from school to
active professional life impacts on sport activity. Given
the epidemic of obesity which is striking all developed
countries, it would seem wise to have more surveys
monitoring trends in healthy behaviour and level of sport/
physical activity. Also, it would be useful to compare the
correlates of sport activity over time: for instance, while
most of the correlates which we found in the SMASH2002
survey were present in other similar studies run earlier in
the country [14, 44], it is the first time that research data
point to the problem of dieting and substance use among
subsets of respondents, a trend which reflects societal
changes and should be addressed in the future.
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